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This chapter discusses only ramp meter specific design information. @gheral information
that also may also pertain to ramp meters (e.g. signal wiring, detection, etc.) can be found in
the previous chapters of this manual.

Installation of a newamp meter or modification ofraexistingramp meter equires Region
TrafficEngineer Operationalpproval as per chapter 3.

13.1Ramp Meter Operation

Ramp meters are used to control the frequency of traffic entering a highway facility. By
controlling the rate of vehicles entering the highway, the traffic flow on the highway facilit
becomes more consistent and allows for more efficient use of existing highway capacity. They
are programmed to releasene vehicleat a time. Just prior to activating, the ramp meter
indications will flash yellow (from the yellow indication of the T2p&gnal head) for short,
predetermined amount of time to warn traffic that the ramp meter is starting up. The ramp
meter will then display solid yellow interval followed by all redinterval prior to the start of

the normal redgreenalternatingramp meter cycle.

For ramp meters that control two or more lanes of traffic, eaafication for each lane must
operate on a separate phase to properly alternate the-geden phase between each lane.

Ramp meters remain dark when not in use.

13.1.1 Locadion of the Ramp Meter Stop Line

Thelocationof the ramp meter stop linés determined by engineeringudgment Each ramp
alignment is unique and the site specifics play a major roteeiarminingthe most appropriate
location. The basic goal is to péathe stop line far enough down the ramp to provide
reasonable storagef vehiclesbut not so neathe highway that acceleratioand mergingnto
the highway becomes a problensome things to consideletermining the most appropriate
location

1 Design HouQueue Length: The operational analysisl RTEperational Aprovalwill
determine the required length for storage.

1 Ramp alignment length (from ramp entranceth@ paintedgore point): the ramp
alignmentlength shouldaccommodatehe design hour geue length if possible.

1 Number of lanes controlled by the ramp meter: The number of lanes needed will be
addressed in the operation analysis and ®pErationalapproval. This will directly
affect the required queue length. Single and dual lane rarefens are common.

1 The vertical gradeA downhill vertical grade will allow the stop line to be placed closer
to the highway, while an uphill vertical grade will require additional space between the
stop line and the merge point.
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1 The length of acceleration lane (from painted gore point to dlogvnstream
acceleration lane taper point): A standard length acceleration lane will allow the stop
line to be placed closer to the highway, while a substandard length acceleration lane
may require additional space between the stop line and the merge point.

9 Sight distance from stoline to the highway: The location where vehicles stop should
haveadequatesight distance to the highway to helacilitate a safe and efficient
merge

1 Percentage btruck traffic using the ramp: Trucks require more distance to come up to
speed and may require additional space between the stop line and the merge point.

Work with Region Traffic and the roadway designer when determiningpipeopriate location.

13.2RampMeter Signal Indication Mounting

There are two choices for mounting ramp meter signal indications; vehicle pedestal
overhead (mast arm). The vehicle pedestal maanypicallyused unless there is a specific
reasonthat requires an overhead mounsuch as:

1 The ramp meter will contrahore than 2lanes of traffic SeeFigurel3-1 for an
example.

1 The ramp meter will control 2 lanes of traffiéth the stop linelocated beyond the
physical gore point of rampSeeFigurel3-2 for an example.

1 Physicatonstraints prevent propeiocationof pedesta(s),such asretaining wals,

bridges,barrier,sound wallsetc.) Sed-igurel3-3for an example.
Figurel3-1 |Ramp Meter Controls More Than 2 lanes of Trafjf@®Requires Overhead Mount

= 4 oveLi Al
“Each Lane requires a
separate indicion
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Figurel3-2 |Ramp Meter Controls 2 lanes of Traffic with Stop Line Located Beyond Physical Goreoint
Requires Overhead Mount

3 Cannot place a
pedestal assembly on
this side
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13.2.1 Pedestal Mounted Assembly

Theramp meter indications mounted oneehicle pedestal includghe followingfour

componentsas per standard drawingM492(listed from top to bottom of pedestal): A Type 2
vehicle signal head, a “STOP HERE ON RED” aluwu
“ ONE VEHI CL E uninBrRsigh. BeeFigire13-4 |

Figurel3-4 | Ramp Meter Pedestal Mounted Assenyp(Std. Dwg. TM497)
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For a ramp meter that will control a single lane of traffic, this pedestal assembly is required only
on the righthand side for a ramp. Ségegurel3-5. For a ram meter that will control two

lanes of traffic, this pedestal assembly is required on both the sides of the ramg-igbee

13-6.

Figurel3-6 |Ramp Meter Pedestal Mounted Assembly ExampjeControlling Two Lanes dffraffic
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The pedestal mounted assembly is placed 10 feet from the stop line location.

Figurel3-7| Location of Pedestal Mounted Assembly from the Stop Line

___———50lid Stripe Between
Pavement Edges
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13.2.2 Overhead Mounted (Mast Arm)

Overhead mounted ramp meter signals requardype 2 vehicle signal headd an aluminum
“ONE VEHI CLE PEeRch @&t i¢ tontolied by the ramp metdr.h e

“ONE
VEHI CLE PER GREEN” s3 Ty 8 keadd areoNOF usedewheh i s 247 x
indications are mounted overhead. The overhead signal indications are located 55 feet from
t he

stop | ine. Two aluminum “STOP HERE ON RE
each side of the rampSeeFigurel3-8 and Figurel3-9 for an example.

Figure13-8 | Overhead Mounted Details

Pavement Edges
" " /N
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Figurel3-9 | Overhead Mounting Example
e —

13.2.3 Ramp Meter Phasing

Each lane controlled by the ramp meter will be assigned a unique phase, starting with phase 1.
When two (or more) lanes are controlled by tteemp meter,Phase 1 is alwaybé outermost
lane of the ramp which each adjacent lartewards the highwayeing assigned the next

consecutive phase. Ségurel3-10.

Figure13-10| Ramp Meter Phasing

Outermost lane is
always Phase 1.

___———5olid Stripe Between
Pavement Edges
 — g

Next adjacent lane
is Phase 2.

[ Note: If there was #hird ramp meter lane, it would be phase 3. ]
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13.3Ramp Meter Signs

The standard layout for ramp meter signing is shown below. Starting at the ramp terminal and
going forward toward the painted gore point, the following signs should be (SeeFigure
13-11thru Figurel3-13):

T “"RAMP METERED WHEN FLASHI NGkllovabeaconiTmsum si gn
sign is required for all ramp meter installations. It is located atetheance to the
rampandit must be visible to each legal move that enters the ranijhis mayequire
more than one sigadepending on the ramp terminal geometryhis sigmsintendedto
provide warningoefore the motorist commits to entering the ramp, allowing the
motorist to seek an alternate route if desired.

This sign is mountedn a pedestrian pedestal as per standard drawiiMy92 It is
detailed on theRamp Meter plarsheetand paid for under the Ramp Meter lump sum
bid item.

1T “BE PREPARED TO ST dBshingyé¢llawrbeanon anid WHEMN wi t h
FLASHI N:Q@his signislrequired ihére is not adequate sight distantethe
ramp meter signaihdications The need for this sign will be documented in the RTE
operational approvallt is located upstream from the anticipated queue lengifwo
signs (one on each side of the ramp) required.

This sign is mounted on a pedestrian pedestal. detailed on the Ramp Meter plan
sheet and paid for under the Ramp Meter lump sum bid item.

f “FORM 2 LANES WHEN METhi RdhB'requirdd onyifsmglen s i gn:
lane ramps with ramp meters that control two lanes of traffit is locatedipsream
from the anticipated queue lengthTwo signs (one on each side of the ramp) required.

This sign is mounted on an appropriag@andardsignsupport (i.e. wood post or square
tube sign support). Itis detailed on the Signing plan sheet (NOT dRaiimp Meter
plan sheet) and is measured and paid for under the applicable sign and post bid items.

T “STOP HER&umdin skETDIS sign is required at thetop line If the ramp
meter only controls one lane of traffic, only one of these signs on the right side of the
ramp is required. For all othapplications, two of signs are required, one on each side
of the ramp.

Forground mountednstallations this sign ipart of the standardamp meter assembly
which is detailed on the Ramp Meter plan sheet and paidifater the Ramp Meter
lump sum bid item.
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For overhead mounted ramp metert)is sign iground mounted at the stop line on an
appropriate standard sign spprt (i.e. wood post or square tube sign support) which is
detailed on the Signing plan sheet (NOT on the Ramp Meter plan sheet) and is
measured and paid for under the applicable sign and post bid items.

1T “ONE VEHI CL BluniriamRsigi RHEsBidie required for all installations, one
for each lane of traffic controlled by the ramp meter. osundmountedramp meter
installations, this sign is a part of the standaathp meterassembly. For overhead
mounted ramp meters this sign is installegth an adjustable sign brackatljacent to
each signal indicationIn both cases, it is detailed on the Ramp Meter plan sheet and
paid for under the Ramp Meter lump sum bid item.

Other signn the ramp (i.e. merge, lane transitipourve w/advisory spa, etc.) will need to
be taken into consideration when locating the signs and equipment specific to the ramp meter.
Work with the Region sign designer.
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Figure13-11| Ramp Meter Sign Layout one of three
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Figure13-12| Ramp Meter Sign Layout two of three (ground mounted ramp meter installation)
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Figure13-13| Ramp Meter Sign Layou three of three (overhead ramp meter installation)
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13.4Ramp Meter Striping

The ramp meter requires a stop line. For single lane ramps with a ramp meter that controls two

| anes, an 8" wide white | i ne Stamdar Praveng d e d
TM503, -R&lt aiFiguset38a4.

Ramp meter striping is detailamh the striping planand paid for under the striping bid items.
Work with the striping designer.

Figure13-14| Ramp Meter Striping (TM503)

) Extend to EP if X< 20' —_—
| I-‘i —‘___‘ "
\ﬂ-. i X /,
"" / \
— - _j/ | -FEP
y —~White
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/"fl /\. - v
Yellow , Verify loop detector placement
edge line

RAMP METER STOP BAR
1' & 8" WHITE BARS

For multi-lane ramp meter applications

13.5Ramp Meter Cabinets and Controllers

Ramp metering devices are controlled by an Ad@roller in a model 334 grounchounted
controller cabinet. The ATC controllers are agency suppliegharhasecdby the agency
through a price agreement managed by ITS.

The service cabinet for ramp meters is the standard base mounted service c@h€) that is
also used for traffic signals.

The controller cabinet and service cabinet should be located near the ramp meter signal
indications for ease of maintenance and operational convenience. Include a maintenance
landing pad for maintenance velacaccess near the controller (See Standard DraWRiDd60).
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13.6 Ramp Meter Detection

Radar detections the standard form of detection for ramp meters. This section provides ramp
meter detection specific informationRefer to Chapter 6 for more general information related
to detection.

13.6.1 Detector Functions & Location
Ramp meter detection serves four different functiqsseFigurel3-15):

1 Demand: This type of detection i45 feet long andocatedat the stop line. lis used to
placea call into the controller to bring up the green phagehe ramp meter cycle.

1 PassageThistype of detection is small zondocated 15feet downstream from the
stop line. It is used count ramp meter traffic, perform truck extension, and violation
extension.

1 Count: This type of detection is located on the freeway main liigpically this
detection is installed prior to the ramp entrance point, buetaxact location on the
freeway is determined bthe ITS unit Coordinate with the ITS Unit foeeterminingthe
count detectionlocation, equipment, and responsibility for design work.

1 Queue: This typeof detection isa small zonéocated upstream of the stop line used to
detectan extensivejueue length When an extensive queue length is detected (by a
vehicle stopping on the queue detectfor a predeterminedamount of time), the
meter rate is increased as necessary to quickly dissiffeeextensive queueThese
gueue detectors also actvateh e “ BE PREPARED TO STOP” with
if one is present.Theneed for andocation of this detection is determined layn
engineeringstudy, documented in the RTE operational approval

Oregon Department of Transportation 1315 January 2020
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Figure13-15| Ramp Meter Detectiong Function & Location
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13.6.2 334 Controller Cabinelnput Detection File

An SDLC connection is the default standaMhen an SDLC connection is used, the input file
will remain blankon the cabinet print See Chapter &nd chapter 2@or more information.
Figurel3-16 shows he 334 controller cabinet detector input filevith the standard termination
layout for each ramp meter functioif SDLC is not used

Figure13-16| 334 Controller Cabinet Input Detection File

Slots 6 thru 9 are for the courbneson the highway.

For example: Channels 6L & 6U are for the first lane
the highway (sl owdetedione) .
zoneencountered by traffi:«
seconddetection zoneencountered by traffic in lane 1.

Channel 2U and 3L are for the quet
zonesfor each respective ramp
meter lane (Phase 1 and Phase 2)

6 7|8 9 |10 11|12 |15 |14
LANE | LANE | LANE | LANE | RZ |TRANS | AVI | REM | EV
18 28 38 48 | MERGE | INHIB 1 |ereswer| Channel 1
€157 | ©1-53 | c1-61 | c1-81 | €1-79 | €153 | ci-41 | c1-43 | c1-45
c1-58 | ci-60 | c1-62 | ci1-80 | c1-g2 | Ci-54 | Cr—40 | C1-42 | C1-44 INPUT FILE
LANE | LaNE | LaNE | LanE aoo | avi | mew |Trans | Channel 2

iA 2A JA 44 LANE & b FPRECMPT

(L [ 1 1 I

Slots 4 & 5 are for the passage and demaodesfor each
ramp meter phase. For example: Chantidlis for passage
detection of phase 1 of the ramp meter (outside lane) and 4
is the demand detection for the same phase.

13.6.3 Detector Wiring Diagram

The detector wiring diagram for a ramp meiemo longer needed on the ramp meter plan
sheetwhen noninvasive detection (radar) is used@he ramp meter timer will configure and
document the detection zone set upt not using SDLECopordinate with the ramp meter timer
to ensure that the cabinet print accuratelgflects the appropriate equipment in the input file.
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